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In the claims : 

Please amend the claims as shown below; 

5 1. (Currently amended) A method for the continuous cooking of 
wood raw material for the production of cellulose pulp, 
comprising; 

wkese- th e feeding _a wood raw material and tfee a cooking fluid 
ar e fed to fefa^ a top of a continuous digester/, 

10 and whe^s- establishing a cooking temperature of 130-170° is 

e s tabli s h e d in the gook-ing vess e l digester while the wood raw 
material expe ri e nc e s experiencing a retention time of at 
least 90 minutes at this the cooking temperaturej_ 
, and where the wood raw material disks- sinking continuously 

15 through the digester from the top down to its- a bottom of the 
digester in order to b& finally e xp e lled expelling the wood 
raw material from the bottom of the digester^ 
-7 — and at l e ast two withdrawal positions for cooking fluid are 
arranged in the digecter at different h e ight s-, — at least one 

20 fir s t low e r and on e second upper withdrawal position in th e* 
d4ges t e r ; arranging a first withdrawal position in the 
digester for the cooking fluid and arranging a, second 
withdrawal position for the cooking fluid, the second 
withdrawal position being above the first withdrawal 

25 position; 

wh e r e th e withdrawing cooking fluid at the first and second 
first and the — se cond withdrawal positions^ is withdrawn aftor 
the wood raw . mat e rial has had a retention tim e in th e 
dige s t e r-that diff e rs by at l e ast 10 minute s , and pref e rably 
30 by at least 30 minutes , and wh e r e the wood raw material 

having experienced a first retention time in the digester at 
the_first withdrawal position and a second retention time in 
the digester at the second withdrawal position, the first 
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retention time being at least 10 minutes different from the 
second retention time; 

establishing a zone of a countercurrent or a concurrent flow 
or of concurrent flow i s e s tablished in the digester between 
5 the first and second w ithdrawal positionsj_ 
c - h aracteri s edin that 

th e determining a differential pressure (AP) between the 

second upper and the lower first withdrawal positionsj_ 4e> 

determined ( A P^ up ^-g Wc -)- 
10 aad when a cooking zone of concurrent flow has been 

established between the first and second withdrawal positions 

and when the differential pressure (AP) exceeds a pre- 
determined level, opening a first connection between th es e 
the first and second withdrawal positions ; and openo , 
15 a**4 when a cooking zone of countercurrent flow has been 

established between the first and second withdrawal positions 

and when the differential pressure (AP) falls below a pre- 
determined level, opening a first connection between tfeese^ 
the first and second w ithdrawal positions op e ns . 

20 

2 . (Currently amended) The method according to claim 1 
wherein the first withdrawal position is constituted by a 
first withdrawal strainer that is located at the bottom of 
the digester in the a wall section of the digester, and 

25 wherein the second withdrawal position is constituted by a 
second withdrawal strainer that is located above the first 
withdrawal strainer at a sufficient distance to ensure tfeat 
e n s ure s, that the wood raw material at the second withdrawal 
strainer has had a the first retention time that is at least 

30 10 minutes, preferably at least 3 0 minut e a, shorter in the 

digester compared to the first retention time of the wood raw 
material at the first withdrawal strainer and where tfae a 
physical distance between the first and second withdrawal 
strainers is at least 2 meters mefe - ree > and pr e ferably at 
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lea s t; 5 m efe^es-r and wherein the digester has a third 
withdrawal position above the second withdrawal position 
wh e re so that cooking fluid at the third withdrawal position 
is withdrawn after the wood raw material has had a retention 
5 time in the digester that is shorter and differs relative to 
the second withdrawal position by at least 10 minutes, and 
preferably by at l ea st 20 - minu fesg-y and wherein a zone of 
concurrent flow or countercurrent flow is established in the 
digester between the second and the third withdrawal 
10 positions^ characterised in that the 

a differential pressure (AP) between the second and the third 
withdrawal positions is determined^and when a cooking zone 
of concurrent flow has been established between the second 
and the third withdrawal positions and when the differential 

15 pressure (AP) between the second and the third withdrawal 

positions exceeds a pre-determined level, a first connection 
between the second and the third withdrawal positions opens, 
and when a cooking zone of countercurrent flow has been 
established between the second and the third withdrawal 

20 positions and when the differential pressure (AP) between the 
second and the third withdrawal positions falls below a pre- 
determined level, a second connection between the second and 
the third withdrawal positions opens. 

25 3. (Currently amended) The method according to claim 2 

wherein the digester has a fourth withdrawal position where 
fefa© so that cooking fluid at thi s the fourth withdrawal 
position is withdrawn after the wood raw material has had a 
retention time in the digester that differs relative to that 

30 at the third withdrawal position by at least 10 minutes, and 
pr e ferably by -- at least 30 minus e s, and wherein a zone of 
countercurrent flow of concurrent flow is established in the 
digester between the third and the fourth withdrawal 
positions^ characterised in that -th e a 
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differential pressure (AP) between the third and the fourth 
withdrawal positions is determined, and when a cooking zone 
of concurrent flow has been established between the third and 
the fourth withdrawal positions and when the differential 

5 pressure (AP) between the third and the fourth withdrawal 

positions exceeds a pre -determined level, a third connection 
between the third and the fourth withdrawal positions opens, 
and when a cooking zone of countercurrent flow has been 
established between the third and the fourth withdrawal 

10 positions and when the differential pressure (AP) between the 
third and the fourth withdrawal positions falls below a third 
pre -determined level, a fourth connection between the third 
and the fourth withdrawal positions opens. 

15 4. (Currently amended) The method according to claim 3 

wherein the digester has a fifth withdrawal position wb©^e 
tfe® so that cooking fluid at this fifth withdrawal position 
is withdrawn after the wood raw material has had a retention 
time in the digester that differs relative to that at the 

20 fourth withdrawal position by at least 10 minutes, and 

pr e ferably at least 20 minute St and where a cooking zone of 
countercurrent flow or concurrent flow is established in the 
digester between the fourth and fifth withdrawal positions^ 
charg < ?1-° y, ' i " " ^ ^ fh« a differential pressure 

25 between the fourth and the fifth withdrawal positions is 

determined^and when a cooking zone of concurrent flow has 
been established between the fourth and the fifth withdrawal 
positions and when the differential pressure (AP) between the 
fourth and the fifth withdrawal positions exceeds a pre- 

30 determined fourth level, a fifth connection between the 

fourth and the fifth withdrawal positions opens, and when a 
cooking zone of countercurrent flow has been established 
between the fourth and the fifth withdrawal positions and 
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when the differential pressure (Ap) between the fourth and 
the fifth withdrawal positions falls below a fourth pre- 
determined level, a sixth connection between the fourth and 
the fifth withdrawal positions opens. 

5 

5. (Currently amended) The method according to any one -of the 
preceding olaim g-- ^ — h-a racteris -e din that claim 1 
wherein the first connection opens such that fefe^ a flow in 
the first connection between adjacent the first and second 
10 withdrawal positions becomes parallel to a flow of cooking 
fluid established in the digester through tfee a column of 
chips between the rel e vant first and second withdrawal 
strainers . 

15 6. (Currently amended) The method according to claim 1 

wherein any one of the preceding claims in which washing 
fluid is added at the bottom of the digester through a 
press uris e d pressurized washing fluid line, character 
i s e d in that th e a differential pressure between the 

20 washing fluid line and the first withdrawal position that io 
arrang e d at the bottom of the dig e ste r is determined, and 
when this the differential pressure between the washing fluid 
and the first withdrawal position exceeds a pre -determined 
sixth level, a washing fluid line connection opens between 

25 the washing fluid line and this the first withdrawal 
position. 

7. (Currently amended) The method according to any one of the 
p^ e o e ding claims in which claim 1 wherein wood raw material 

30 and cooking fluid are added at the top of the digester during 
the withdrawal of cooking fluid at the top of the digester in 
a top strainer in direct connection with the top of the 
digester, and wherein the top strainer withdraws cooking 
fluid from the wood raw material before this the wood raw 

35 material has experienced any significant retention time in 
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the digester, 4©* the cooking fluid is returned to the input 
system of the digester through a return line^ 
c har actcrinr^ir ^ Vwa a differential pressure 

is determined between the return line and fefee a withdrawal 
5 position that is arranged at the top of the digester , while 

remaining and below the top strainer, is determined , and when 
thie the differential pressure exceeds a pre -determined 
seventh level, a return line connection between the return 
line and fcki© the withdrawal position arranged at the top of 
10 the digester is openedo geas. 

8. (Currently amended) The method according to any on e of the 
p^ee eding claims c h a - B ^- a ct e risedin that the 
claim 1 wherein differential pressures between all withdrawal 

15 positions from the bottom of the digester up to fefe© an 
uppermost withdrawal position at which cooking fluid is 
withdrawn in order to be led away to feke a recovery process, 
pO C Cibly Yin ase ^ ^lirlr Hrpmr i mpr gg fnation, are 

determined and when the differential pressure between any of 

20 these adjacent withdrawal positions exceeds pre -determined 
levels when a cooking zone of concurrent flow has been 
established between the withdrawal positions or falls below 
pre-determined levels when a cooking zone of countercurrent 
flow has been established between the withdrawal positions, 

25 connections are opened between the re l e vant adjacent 
withdrawal positions. 

9. (Currently amended) The method according to any one of the 
proa o ding olaimc n haract e risedin that claim 1 

30 wherein the- differential pressures between all withdrawal 

positions in the compl e te digester at which cooking fluid is 
withdrawn are determined and when the differential pressure 
between any of these adjacent withdrawal positions exceeds 
pre-determined levels, connections are opened between the 

35 relevant adjacent withdrawal positions. 
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10- (Currently amended) The method according to any one of 
the prec e ding claimo oharacteri o odin that claim 
1 wherein the withdrawal position may h e a cooking flow in 
5 which cooking fluid is withdrawn and conditioned in an 

external treatment before being returned to the digester a£ 
■ th e- - sam e- l e v e l as the r e l e vant withdrawal position, wher e the 
conditioning of - the cooking fluid involv e s at least one of: 
h e ating; addition of cooking ch e micals, preferably alkali 
10 and withdrawal of consumed cooking fluid from th e digester to 
a-~£e€ove ry . proc ess-,— poss ibly via the u se of the consumed 
cooking fluid in a pre^ impr e gnation st age. 

11. (Currently amended) A continuous digester for the cooking 
15 of wood raw material for the production of cellulose pulp, 
comprising; 

a continuous digester having wher e the a wood raw material 
and tfee> a cooking fluid a^ fed in to the digester - COIN) at 
fefee a top of ar the continuous digester^ 
20 the digester having and where a cooking temperature of 130- 

170° is established in the a cooking vessel^ 
retention means for providing whil e the wood raw material 
obtains with a retention time of at least 90 minutes at the 
this cooking temperature^ 

25 , and where sinking means for permitting the wood raw 

material to sinks continuously through the digester from the 
top down to its a bottom of the digester in order to be 
and finally discharging the wood raw material output 4G*JL 
from the bottom of the digester^ 

30 f and the digester having a first withdrawal position and a 
second withdrawal position at l e ast two withdrawal positions 
(11A-11E) for cooking fluid , the first and second withdrawal 
positions being a^e arranged in the digester at different 
heights^ -, — in the form of a low e r and a s e cond upp e r 
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withdrawal posit - ion in the dig e st e r, ■ where the cooking fluid 
at the s e withdr a wal positions is - withdrawn from 
the digester through having a strainer arranged in -fefee a wall 
of the digester and being in operative engagement with 
5 onward s -vi - a - a withdrawal linej_ 

■4^3A^- 12E) , wh e r e withdrawal means for withdrawing the cooking 
fluid in the first and the second withdrawal positions^ ±* 
withdraw n 

retention means for providing the wood raw material with a 
10 first retention time at the first withdrawal position and a 
second retention time at the second withdrawal position, the 
first retention time being at least 10 minutes different from 
the second retention time; aft e r the wood raw mat - er - ial has 
b ad a r e t e ntion -time in the digester that- diff e rs by at least 
15 10 minut es^ — and pr e f e rably by at l e ast 30 minut e s-, — and where 
the digester having a zone of a countercurrent flow or of a 
concurrent flow ie- established in the digester between the 
first and second withdrawal positions^ characteri s 
e d in tha fe 

20 a regulator valve (18Arni8E) 4s- arranged in a shunt line (17A - 
17E) extending between the a first withdrawal line at the 
first withdrawal position and a second withdrawal line at the 
second withdrawal position^ 

, which the regulator valve 4e being in operative engagement 
25 with and controlled by a differential pressure gauge (PC) 

that i s arranged to determine not only the for determining a 
pressure in the first withdrawal line at the first lower 
withdrawal positio n, but al s o th e a pressure in the second 
withdrawal line at the second upper withdrawal position^ 
30 means for determining and d e t e rmin e a differential pressure 
as a difference in pressure between the upper and the lower 
first and second withdrawal positions; 

and thatv d e p e nding on an e stablished the digester having a 
cooking zone of a concurrent flow and a countercurrent flow 
35 between the upper- and th e low e r first and second withdrawal 
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positions; and th e e xc e eding of a pr e d e t e rmined thr e shold 
valu e -for the differ e ntial pr ess ur e , — op ens the regulator 
valve, or on th e es tablishment of a cooking gon e of 
count e r - current flow b e tw ee n th e upp e r and the - low ^g 
5 w ithdrawal po s ition and the pres s ure falling below a pr e ^ 

defee^mi^e d thr es hold value of the differential preoaur e openg 
fefae—ge gulator valv e i 

means for opening the regulator valve when the concurrent 
flow is established and when the differential pressure 
10 exceeds a predetermined threshold value; and 

means for opening the regulator valve when the counter current 
flow is established and when the differentia^ pressure falls 
below a predetermined threshold value, 

15 12, {Currently amended) The continuous digester according to 
claim 11 wherein the first withdrawal position is constituted 
by a first withdrawal strainer (HE) that is located at the 
bottom of the digester in tfee a wall section of the digester, 
and where the second withdrawal position is constituted by a 

20 second withdrawal strainer - ( - HD) that is located above the 

first withdrawal strainer at a distance that ensures that the 
wood raw material has had a second retention time that is at 
least 10 minutes, p r e f erably at 1 e a s t -&Q - minute s , shorter 
than a first retention time at the first withdrawal position 

25 in the digester, and wherein tfee a physical distance between 
the first and second withdrawal strainers is at least 2 
meters metres- , and pr e ferably at l e ast 5 metr e s, and wherein 
the digester has a third withdrawal position (lie) above the 
second withdrawal position where cooking fluid at the third 

30 withdrawal position is withdrawn after the wood raw material 
has had a third retention time in the digester that is 
shorter and differs relative to the second retention time of 
the second withdrawal position by at least 10 minutes, aad 
preferably by at least 20 minutes, and wherein a cooking zone 

35 of a concurrent flow or a countercurrent flow is established 
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in the digester between the second and the third withdrawal 
positions^ characterised in that 
a regulator valve (18D) is arranged in a shunt line (17D) 
between the withdrawal lines (12D and 12C) of the second and 
5 third withdrawal positions , - which the regulator valve i& 

being controlled by a differential pressure gauge (PC) that 
4* arranged to determine not only the a pressure in the 
withdrawal line - U2C) at the second withdrawal position-,— but 
alflo the and a pressure in the withdrawal line (13D) at the 

10 third withdrawal position and to determine a difference in 
pressure between the third and the second withdrawal 
pos i tions f and means for opening the regulator valve. 

and that, — depe nding on an e stabli s h e d cooking aone-ol- 
concurrent flow b*tw?ftn th m 1-MrH anri fhfr n i annnd withdrawal 

15 po s itions and the exc e eding of a predetermined threshold 
value for the differential p r e s sur e ; op e ns the regulator 
valv e (18P) j or or nini-ahil -i ahTiiPTih of a nonlcing zone of 

count ercurrent flow betw e en th e third and ths seGond 
withdrawal position and the pressure falling -below a pr e - 

20 det e rmined threohold value of the diff e rential pressur e op ens 
th e regulator val - ye ^ 

13 , (Currently amended) The continuous digester according to 
claim 12 wherein the digester has a fourth withdrawal 

25 position . (11B) where so that the cooking fluid is drawn off 
at this the fourth withdrawal position after the wood raw 
material has had a fourth retention time in the digester that 
is at least 10 minutes, preferably at l e ast 30 minut eer 
shorter relative to that of the third retention time at the 

30 third withdrawal position, and the digester has wher e a 

cooking zone of a countercurrent flow or a concurrent flow re- 
established in the digester between the third and the fourth 
withdrawal positions^ charact e rised in th afe 
a regulator valve (18C) - is arranged in a shunt line ■(■ 17C) 

35 between the withdrawal lines (13C and of the third and 



NOV. 30. 2004 11:51AM FASTH-LAW-OF F I C E S 



NO. 324 P. 13 



RF 128.1123USN 11/30/04 - 13 - 

fourth withdrawal positions, which the regulator valve is 
being controlled by a differential pressure gauge (PC) that 
is arranged to determine not only the a pressure in the 
withdrawal line (13D) at the third withdrawal posit ion-T^ufe 
5 also th e and a pressure in the withdrawal line .(12C) at the 
fourth withdrawal position andj_ , depending on the e xceeding 
of a prerndetermined-fchg es hold valu e for the diff ere nti al 
pres s ure, opens the regulator valve (18C) . 
means for opening the regulator valve. 

10 

14, (Currently amended) The continuous digester according to 
claim 13 wherein the digester has a fifth withdrawal position 
(11A) wh e r e so that the cooking fluid is drawn off at thio 
the fifth withdrawal position after the wood raw material has 

15 had a fifth retention time in the digester that differs by at 
least 10 minutes, pref erably at lea s t 20 - minut e S; relative to 
that of the fourth retention time at the fourth withdrawal 
position, and wherein the digester has a cooking zone of a 
countercurrent flow or a concurrent flow is- established in 

20 the digester between the fourth and the fifth withdrawal 
positions^ c h a r a c -fc - e r i s e d in that a regulator 
valve (18B) is arranged in a shunt line (17B) between the 
withdrawal lines (12B and ISA) of the fourth and fifth 
withdrawal positions, which the regulator valve is- being 

25 controlled by a differential pressure gauge that is 

arranged to determine not only fck^ a pressure in the 
withdrawal line (13B) of the fourth withdrawal position/ but 
al s o -. th e- and a pressure in the withdrawal line (13A) of the 
fifth withdrawal position^ and , depending on the exceeding of 

30 a predetermined threshold value for - th e diff e r e ntial 

pressure ^ — open s the regulator valve (18B) m eans for opening 
the regulator valve. 

15- (Currently amended) The continuous digester according to 
35 any one of the preceding claim s 11 - 14 in which claim 11 
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wherein the digester has w a s hing fluid io added at th e bottom 
of the dije f iter fefesgagh prnnrnrinnH pressurized nozzles 44A~ 
gg) via connected to a ga sooouri e ed pressurized washing fluid 
line (WL/S) j. , charact e ri s ed in that a regulator 
5 valve -(IBP)- is arranged in a shunt line (17F) - between the 
withdrawal line 413EQ - for the first withdrawal position at 
the bottom of the digester and the washing fluid line^ 
(WL/C) , vhlnh the regulator valve 4s- being controlled by a 
differential pressure gauge arranged to determine »©fe 

10 only the pressure in the washing fluid line (WL/6 J- but also 
and a tke pressure in the withdrawal line ( 13E) for the 
withdrawal position at the bottom of the digester and, 
do pcn din g on the ^^^ng nf a pr a ^ d ^PrmirKad th r e s hold 
v al u e f o r 1 -hr differenti al F aq °' 1T,Q i T p " 1 ' hm r a t-pil ai-nr 

15 valve (1BF) . means for opening the regulator valve. 

16. (Currently amended) The continuous digester according to 
any one of the pr^^^j rn-a-tmn h„ik ^ mVH . ia h claim 11 
wherein wood raw material and cooking fluid are added J&J- at 

20 the top of the digester during the withdrawal of cooking 
fluid at the top of the digester in a top strainer 444- in 
direct connection with the top of the digester and wherein 
the top strainer 44-)- withdraws cooking fluid from the wood 
raw material before thi s- the wood raw material has 

25 experienced any significant retention time in the digester, 
for return to the input system 4^4- of the digester through a 
return line 434-, charact e riosdin that a 
regulator valve (ISA) is arranged in a shunt line (17A) 
between the return line 444- and the withdrawal line (13A) at 

30 the withdrawal position (HA) that is arranged at the top of 
the digeste r -,- while remaining and below the top strainer^ 
(4), which regulator valve is controlled by a differential 
pressure gauge 4fC) that is arranged to determine not onky 
the a pressure .in the return line 434- but alao the a pressure 

35 in the withdrawal line (13A) at the withdrawal position (HA) 
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that is arranged at the top of the digester , while remaining 
and below the top strainer and means for opening the 
regulator valve, (4) , and, depending of th e exc e eding of - a 
pro ■ det e rmined thr e shold - of the diff e rential pr e s s ure l e v e l, 
5 ogea o the regulator valve — (18A) v 

17. (Currently amended) The continuous digester according to 
any one of the prec e ding claims 11^ is . , characterie 
e d in that claim 11 wherein regulator valves (18D, 18E) are 

10 arranged in shunt lines (17D, 17E) connected between all 

adjacent withdrawal positions LIE) from fehe a bottom of 

the digester up to fefee an uppermost withdrawal position (11C) 
at which cooking fluid is withdrawn in order to be led away 
to the recovery process (REC) , pos s ibly via th e use of th e 

15 withdrawn cooking fluid in black liquor impregnation, wherein 
each one of the&e regulator valves is controlled by a 
differential pressure gauge that determines -fefee a pressure in 
the relevant withdrawal lines at adjacent withdrawal 
positions and means for opening the regulator valves, fchat, 

20 dep e nding on eith e r th e-e xc e eding of a pr e d e termined l e vel 
for th e differential pressur e wh e n a cooking — sone of 
concurrent flow h a c been e stabli s h e d b e tw ee n th e withdrawa l 
pooition s -or the falling b e low a pr e determin e d level of— feh g 
4 if f erential pr e coure when a cooking-zon e of countercurr e nt 

25 flow h a o been e stablish e d betwe s n - th e withdrawal position s-r 
openp the r e l e vant regulator valve. 

18. (Currently amended) The continuous digester according to 
any on e of th e preceding claims 11^17, c h a r a c t e r -- i - c 

30 e d in that claim 11 wherein a shunt line (17B - 17E) - is 

located between each withdrawal position (11A - 11R )- throughout 
the digester between the withdrawal line (12A - 12E) of each 
adjacent withdrawal position, and that a regulator valve (18B 
-±£E4- is located in each shunt line, controlled by a 

35 differential pressure gauge that determines fcfte a 
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pressure in the relevant withdrawal lines at the. adjacent 
withdrawal positions and means for opening relevant regulator 
valves . that; d e p e nding on e ith e r th e e xc ee ding or the 
falling below of a predetermined threshold level for th e 
5 differential pre & sur e , op e ns th e r e levant r e gulator valv e , 

19- (Currently amended) The continuous digester according to 
any ono-of th e pr e c e ding claims 11^18 , — o h a r a c t e -r— i - & 
e d in tha fe claim 11 wherein the digester has th e withdrawal 

10 position may - be a cooking flow in which cooking fluid ic 

withdrawn through a cooking strainer arranged in feke a wall 
of the digester, and conditioned in the digester has an 
external treatment for conditioning a cooking fluid, before 
its r e turn to the dig e st e r via the digester has central pipes 

15 - (13A, 13B, 13E4- defined therein at £he a same level as fefe© 

r e le vant withdrawal positions; (11A, 11B and HE) , where the 
conditioning of th e cooking fluid involv e s at l e a s t on e of i 
he ading (16A, 16Bi 16E) ; addition of cooking chemicals (ADD) , 
preferably alkali; and withdrawal (REC) of consum e d cooking 

20 £ luid from th e- digester to a recovery p r o g e s s-, — p o&s-ii»^y— v-d^ 
the u &e- of th e conoum e d cooking fluid in a pre ^impr e gnation 
stage of th e wood raw material-.- the digester has a heater for 
heating the cooking fluid and a recovery processing unit in 
operative engagement with the digester. 

25 

20. (Currently amended) The continuous digester according to 
claim 19 , characteri s -e - d in that wherein a tfee 
shunt line is arranged conn e ct e d between -feke an adjacent 
withdrawal line and , when vi e w e d f rom ■ th e points of —; v4 sw-o£ 
30 th e direction - of - flow of th e cooking flow, before a 

circulatory pump (15A - 15E) arranged in the digester r e levant 
cooking flow . 



